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An indispensable condition for the formation of
crystalline host—guest molecular complexes [1, 2] of
crown ethers (hosts) with guest molecules is that
proton-donor centers be present a one C, N, or O
atom (in particular, H,N, H,NSO,, H,NCS, H,NH
NCO, H3N*, H,C=, H;C, CH,0, and similar groups or
water molecules [1, 2]) to stabilize the components of
the complex by hydrogen bonding. The bonding ge-
nerally involves two protons of the guest donor group,
and the stability of the complexes decreases in the
order OH, > NH,, > CH, [3]. Rare examples of crys-
talline host-guest complexes are known, formed by
the most effective [3, 4] 18-membered crown ethers
Ib [5] and V [6-8] with guest molecules whose labile
protons are attached to adjacent a-proton-donor atoms
(each bearing one proton) intervened by a valence
bond (maleic anhydride [5-7] and 2-thiouracil [8]).

The aim of the present work was to find out the
possibility of synthesis of molecular complexes of
crown ethers of various structure with host molecules
bearing by one proton on two a-proton-donor atoms
intervened by a vaence bond.

It was established that spontaneous evaporation of
the solvents from solutions of crown ethers -V with
heterocycles VI and VII gives rise to crystalline mo-
lecular complexes: la-VI (complex VIII), Ib-2VI
(complex 1X), 11-2VI1 (complex X), V-2VI (complex
X1), 1b-VII (complex XI1), I1-VIIl (complex XII1),
[11-VIl (complex XIV), IV-VII (complex XV), and
V-VII (complex XVI).

Thus, the formation of stable crystalline complexes
of neutral organic molecules VI and VIl with crown
ethers with macrocyclic cavities of different size (la,
Ib), with different aromatic and aliphatic substituents
(I, 1 and 1V, V, respectively), as well as with dif-
ferently sterically shielded sides of the macroring
(1V, V) suggests that the binding of crown ethers into

host—guest complexes with molecules bearing by one
proton on two proton-donor centers intervened by a
valence bond is not accidental, and this circumstance
should be taken into account in simulation of mole-
cular interactions of natural molecules [1, 9], as well
as in purposeful synthesis of host—guest complexes of
crown ethers with proton-donor molecules.

Crystalline molecular complexes VIII-XVI. To
1 mmol of crown ether -V, 1 mmol of compound VI
in acetone-hexane (1:1) or 1 mmol of compound V11
in methanol—ethyl acetate (1:2) was added, and the
mixture was left to evaporate at 20°C. The mono-
crystalline precipitate that formed was separated,
washed with the same solvent mixture, and dried in
ar.

Complex of 1,4,7,10,13-pentaoxacyclopenta-
decane with 3-nitro-1,2,4-triazole, 1:1 (VII1), yield
90%, mp 110-112°C. 'H NMR spectrum, 6, ppm:
3.53 s (20H, CH,0), 8.86 s (1H, CH). Found, %:
C 43.15; H 6.61; N 16.84. C,,H,,N,O,. Calculated,
%: C 43.11; H 6.63; N 16.76.

Complex of 1,4,7,10,13,16-hexaoxacyclopentade-
cane with 3-nitro-1,2,4-triazole, 1:2 (IX), yied
88%, mp 184-186°C. H NMR spectrum, &, ppm:
3.50 s (24H, CH,0), 8.86 s (2H, CH). Found, %: C
39.11; H 5.76; N 22.84. C,gH,gNgO;,. Calculated, %:
C 39.03; H 5.73; N 22.75.

Complex of 2,3,5,6,8,9,11,12,14,15-decahydro-
1,4,7,10,13,16-benzohexaoxacyclooctadecine  with
3-nitro-1,2,4-triazole, 1:2 (X), yield 81%, mp 94—
960C. H NMR spectrum, &, ppm: 3.58 m, 3.72 m,
4.05 m (20H, CH,0), 6.88 m (4H, Ar-H), 8.86 s (2H,
CH). Found, %: C 44.41; H 5.28; N 20.77. CyyHyg-
NgO,o. Calculated, %: C 44.45; H 5.22; N 20.73.

Complex of cis-syn-cis-eicosahydrodibenzo[b,k]-
[1,4,7,10,13,16]hexaoxacyclooctadecine with 3-
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I, n =1 (a), 2 (b).
1,4,7,10,13-pentaoxacyclopentadecane (la), 1,4,7,10,13,16-hexaoxacyclooctadecane (1b), 2,3,5,6,8,9,11,12,14,15-decahydro-
1,4,7,10,13,16-benzohexaoxacyclooctadecine (1), 6,7,9,10,12,13,20,21-octahydrodibenzo[b,h][ 1,4,7,10,13,16] hexaoxacyclo-
octadecine (111), cis-syn-cis-eicosahydrodibenzo[b,k][1,4,7,10,13,16] hexaoxacyclooctadecine (1V), cis-anti-cis-eicosahydrodi-
benzo[b,k][1,4,7,10,13,16] hexaoxacyclooctadecine (V), 3-nitro-1,2,4-triazole (VI), pyrimidine-2,4-dithione (VII).

nitro-1,2,4-triazole, 1:2 (XI), yield 87%, mp 178-
180°C. 1H NMR spectrum, &, ppm: 1.20-1.71 m,
3.52 m (36H, CH,O, CH,, CH), 8.86 s (2H, CH).
Found, %: C 48.08; H 6.76; N 18.73. C,,H,oNgO,.
Calculated, %: C 47.99; H 6.71; N 18.66.

Complex of 1,4,7,10,13-pentaoxacyclopenta-
decane with pyrlmldlne-24 dithione, 1:1 (XI1),
yield 93%, mp 164-166°C. *H NMR spectrum, &,
ppm: 3.50 s (24H, CH,0), 6.49 d, 7.24 d.s (2H, CH).
Found, %: C 47.13; H 6.89; N 6.97. C;gH,gN,OgS,.
Calcudted, %: C 47.04; H 6.91; N 6.86.

Complex of 2,3,5,6,8,9,11,12,14,15-decahydro-
1,4,7,10,13,16-benzohexaoxacyclooctadecine with
pyrimidine-2, 4-d|th|one 1:1 (XI1), yield 85%, mp
>250°C (decomp.). *H NMR spectrum, &, ppm:
355 m, 3.73 m, 405 m (20H, CH,0), 6.90 m (4H,
Ar-H), 6.49 d, 7.25 d (2H, CH). Found, %: C 52.56;
H 6.13; N 6.24. C,yH,gN,0gS,. Calculated, %: C
52.61; H 6.18; N 6.14.

Complex of 6,7,9,10,12,13,20,21-octahydr odi-
benzo[b,h][1,4,7,10,13,16]hexaoxacyclooctadecine
with pyrlmldlne-24 dithione, 1:1 (X1V), yield 80%,
mp 236-238°C. 'H NMR spectrum, &, ppm: 3.59 m,
3.72 m, 407 m (16H, CH,0), 6.96 m (8H, Ar-H),
6.49 d, 7.25 d (2H, CH). Found, %: C 57.08; H 5.63;
N 5.58. C,,H,gN,OgS,. Calculated, %: C 57.12; H
559; N 6.22.

Complex of cis-syn-cis-eicosahydrodibenzo[b,k]-
[1,4,7,10,13,16]hexaoxacyclooctadecine with
pyrimidine-2,4-dithione, 1:1 (XV), yield 83%, mp
>260°C (decomp.). *H NMR spectrum, &, ppm: 1.20-
171 m, 355 m (36H, CH,O, CH,, CH), 6.49 d,
7.25d (2H, CH). Found, %: C 55.82; H 7.84; N 5.45.
Co4H4oN,OgS,. Calculated, %: C 55.79; H 7.80; N
5.42.

Complex of cis-anti-cis-eicosahydrodibenzo[b,k]-
[1,4,7,10,13,16]hexaoxacyclooctadecine with
pyrimidine-2,4-dithione, 1:1 (XVI), yield 91%, mp
>250°C (decomp.). *H NMR spectrum, &, ppm: 1.23—
1.68 m, 353 m (36H, CH,O, CH,, CH), 6.49 d,
7.25d, (2H, CH). Found, %: C 55.76; H 7.83; N 5.49.
C,4H4oN,0gS,. Calculated, %: C 55.79; H 7.80; 5.42.

The 'H NMR spectra were obtained on a Varian
VXR-300 (300 MHZz) instrument in DMSO-dg,
internal reference TMS. Crown ethers 1V, V were
prepared according to [10], Compounds I-I11, VI-VII
were purchased from Aldrich and used as received.
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